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[&#jb i ] wo£»? i RMvmmsim&G 

mRN Atom £ 4 6 JSe^fctefel^A ur^ae^ 
£«&#*?e^£-££wiU:J:*), giriEI?Sli©mRN 

fee 

[00 0 1] 

asm-***-, f-zmALtzMmm&m® 

[0 0 0 2] 

[3£3lE©gtfif] ~tf (EC3. 2. 1. 26, 0 - 

a*, rowAn«ffv«H:. j»©j«w»fci3»w* 

[00 03] *fc, a^^ffitttt, ffififffMTw^-r 

cStvO^ (Journal of Experimental Botany, 41:95-9 
9,1990) . S>-r iftHffKltfRjfSx** 
^A/TWi^tf, fiajrr*+iaEM©*tttfJBr9. 

[0004] mn<o%mm-?ifi$.£tifz®&u y-*y- 

*©*»**£+ S. LA>L, *ya* 
SrSffl-tS^SdS^^ag^^BB (Plant Physiology, 9 
5:1026-1035,1991) -CfcSr ilftWffi 

[0 0 0 5] ^■r^*«ai«HsauffKT-caBc 



t$$rS$H~$9Lfttt. Low temperature sweetning t L- 

xfcKtohtix^z. $&ai©ani®teiP)±©fc«>, =&§ 
«#4ttfl:©<b©*t£-c*>*::J:*>eK attracts 

[0 0 0 6] 

3s©«fefc*©iI^©S;ffifi&«'>$-e, ^9«©V 

ft:b*>, h^h (LycopersiconJS, tft;tl£L. esculentu 
m cv. House 0doriko)^HS*©lM±'fV^/l'^—eja 

±0, h*Hf ©«ra*&K-*-&r2:£fft3)U 
*£9!«r%JftLfc©-?*>S. r©Sfff&RMS-r«r 
it), ttft'f'©:ttlBjft*tt£U #ttfc-}-«ffl*#©p| 
jBPlcSW&bfc* u*»*tr N*©*Mfcfctt*i-ar: 

[0 0 0 7] 

CIHKr«Blt-r*fc«>©*a] *»Wtt. E?iJ*©E?iJ 
#* 1 f2«&©i£gSE?iJS:#-f * hWfcf wv^- 

AUfc^«wt*atWii'rtEtt©v3*ft»<iM-«» 

n^-t z m r naw^s t KzmfcT&mmcmA l 

Ht©mRNA©SsR£|lgU ISte^^lCioltSSfliESS 

ntfi&e^ 5 £ t sr«r® t -r zmmrfHo&m £ tin 
[ooo8] ^^©^m^^^-ii, aa*"***- 

(a) , ■t>x&Z^ti:T> 1 7"Zyxmnfa%<omt<{ 
vi/i^—fefjgfc^ (b) *»J:tflE**-$*-*- 

(c) SrSie-tSCl<t:lcJ;?)^K*ti5. i©^;?- 
Srf^S!!-t--5¥)Efe(i, XSfc (Molecular Cloning: A Labor 
atoryManual/Second Edition, Cold Spring Harbor Lab 
oratory, 1989 $) (CiS«©#a#ffil^x«J;V^ r 

mmys^xmtL (a) ~ < C ) ©twfr«ci£» 

(pUC, p Kfeif) ^'fyf^l'- 

h^*— , 'H-TV J^^— (pGA482, pG 

A580, pBIlOl, p B I 12 1) l$©T i ~fy 
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;i>x (TMV) %vMm*)4 frx&%<0'<9 

[0 0 0 9] C^^n*-*- (a) ft, ffl*»rt"e* 
5ft = - KSr*S* L» S r i: f 5 1> 0re*tt*Uf 

<rt36Sprffi*DNA-cfcor, «ttics*-r5t>©-c 

n*-*- (a) HtWrii^n^-^-JsitWWild^ 

[0 0 10] (c) WU K^o* 

(a) KJ: (b) (D**?** 

[0 0 11] Bfttt-fV^* (b) 7f£® 

^ 0 (b) turn. 8jae-T-*>5v^tttt*t 

wae^j- (cdna) ^ot§ 0 h^h^nr^^tt 

^ttae^titffl-rso (b) & 

■fe>^«3IAlC < tSflH«|i«^«f*'Ct (Pro 
c. Natl. Acad. Sci. USA, 88 : 1770-1774, 1991) . 

[0 0 12] »S^^^-S:«*ftIiaK:»A-ra»^, 

<Oi^, Ti/n/^ry^Afe PEG-9yB*;^ 

T i KSfcO^^HHfrS 

— ir^n/^f !) £A • 7^7r^^LBA4 4 

**tff J:v\ 
[0 0 13] 



*v;M^tt«*^#SSi«'<** — (pBTI-1 
Hrtr;/*«H8Sffl* pBTl-2lt7>ft^M 
ffl) CO — 09Sr@ 1 (C^Lfco pBluscript KS* (C^ n — 

y^/U^ — "fefcDNA (Japanese Journal of Geneti 
cs, 67 : 491-492, 1992) Sr$!lPgg££l Smal, Sad \C£ 
9#9HU Smal, SacMUbK-tD -jT/U? uzzjf— 
*3ae^Sr»*L*:^^y-^*"-pBI121 (EMBO J 
ournal, 6: 3901-3907, 1987) fcagjfeU — 

[0 0 14] r.0>#2fctt\ ^*-±©«0H#*BBttB 
fflte#JJ8L"CV*a$>"C» fcfc^tftc DNASrpBluescr 
ipt KS + tC-fe>^^ T^-feV^ftOlPJtfc^n— v 

<5 2S^^-h)u HftffiPfe (hy^ri/yw 

x-l/y* (Agrobacterium tumefaciens) O^^LBA4404 

*hy>xy = y— ^ NPT-II) t=i— KShTj3 9, 
rtt<>««CI(li»^«*aDNAic»fii-6(D-c. 

[ooi5] h-v h«*o»iMKijttferiaT<oa9"e*> 

So i"*^^?^ h"^ h (Lycopersicon esculentum. cv. 
House 0doriko)«^**MWfc#*Sii\ 1~23HIH«: 
fc»&Jxfc^**#»JU MSZ8» (Murashige-Skoo 
g (MS), Zeatin log/1 ) ±UL*&#Tfc:ft5 <fc 5 fcfi* 

<D^£±iST^n/^r y ^ A (YEB 
i§i&|CIKanamycin 50mg/l, Rifampicin 5mg/l, Streptom 
ycin 25tog/l*SI^Ufct>0^jBtJ!Wi— ft««Lfc 
«) £YEBtgirC0D 68o =0.1 fc^LfcB«S»*l;: 
5£IBatfc*, 5*±r»*3*S. 
[0 0 16] YEBgifi 
Beaf extract (Bacto) 5g/l 
Yeast extract lg/1 
Bacto peptone 5g/l 
Sucrose 5g/l 

pH 7.2\ZfflM^ l!lyF;H:oSlml02M Mg 
C 1 2 SrJ6fttf-£. 

[0 0 17] fcvv<\ tt«*Ufc#i6K;5««r»t, t 

g/lSraaDLfc*«S (MS 2 — C) (C - tL^co^^Htl 
5. roaiSd^fef+aFUfcT^n^^T 1 ^ 5^A«<0*/u 
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St;i;&/W<— V!J V500mg/1, Kanamycin 50mg/l £$&frD 
Litmm (MSZ-CK) l^fiSU «IME*Silfc» 

Blatters. 

[0 0 181 tt*<0«l9mudSpitB»cft6*"C2^3ji 
IBrtlCMS2-CKW«©»«[«:|»0iSr. 50 9 Hi 
Ufctt*HMSlC^7/i^<=^y ^250mg/lSraaiDLfc» 

S*ifc*»if5*»S:#y^5— t?a«RJS (PCR) Jfcfc 

Mtt. ^n-^y^«)|BlCcDNA<OiS5«lc31j|SLfcr 
— DNA (Amersham, cDNA cloning system ^.gt 



10) ©EMM**"*-*, EMtt* ESO*<0E5a«#2lc 

[0 0 19] SfttStt^&t^SffiElfl^OJIIII. £tc 

*5Jt*Bttt-f S^ttffltt, *lU battle* 

trfrofc (l?S8£3li*g«§$a^ B«» ?) . 
3£<£>JSStt* 8 0%x^y-/U-Cifflg, HPLC(Shodex 
KS-801#7A, B*#3fc) Kli5#*r«:tTofc. ffittaj 

i"o 

[0 0 20] 



[0 0 2 1] 



[0 0 2 2] 





mist «WR**C. 






tt a 














S-BC-] 




6160.0 


29.5 


AS-IV-4 


T>f-tr>xAiv-l 


87.4 


d. e. * 


AS-IV-6 


T >^<fe>XAiv-l 


43.6 


6.2 


AS-IV-7 


T>^-tr>XAiv-l 


2> 


3.7 


AS-IV-8 


T>f-b>XAiv-l 


26.9 


o. e. 


AS-IV-9 


T>*-tr;/*Aiv-l 


4.8 


n.e. 



1^2] 







* J 1 * 1 




* a 


S-BC-1 


0-7)\,9a~y-*f 


1.4 


20.2 


21.5 


AS-IV-4 - 


T>^-tr>^Aiv-l 


6.5 


19.3 


19.0 


AS-IV-6 


T>f-tr>XAiv-l 


14.9 


7.8 


8.6 


AS-IV-7 


T>f-tr>XAiv-l 


4.9 


20.1 


19.9 


AS-IV-8 


T>^-tr>XAiv-t 


4.4 


14.0 


14 6 


AS-IV-9 


TV^-trVXAiv-l 


5.2 


16.2 


16.4 
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tt ft 








£ tt 


S-BG-I 

AS-IV-6 

AS-IV-7 


T>f--b>XAiv-l 
T>f--fc>*Aiv-l 


■if 

^® 


1.49 3.71 
2.33 1.40 
a62 2.59 


9.50 
5.31 
7.51 



tta#, tier v*-*^*****-*^ 

(pBTI-2) KJ:0»£»*l3ivCV*'fc"<» 
■ »a*©*U feitfc (JR2S) . CaHV 3 

(pBTi-D zm^i-itmmzhm^i'a® 
m%mm®. «BBrto**fc«*tt"c*>* r. t wis* 

*tfc («3S) . 
[0 0 2 4] ^lH]#enfc<@»li, WfftfciE 



[0 0 2 5] 

[ JBHOgMt] *3B W K J: 9 , hvh ®H4f - 
[0 0 2 6] 
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i 

&m(0&£ : 2339 



S&kOfflm : cDNA 

im 

h*^ h (Lycopersicon esculentum 
EM 

ATG (XX ACT CAC TGT 
Met Ala Thr Gin Cys 
-90 

TTA CTC CCG GAT CAA 
Leu Leu Pro Asp Gin 
-75 

ATC TCC GGC ATT TTC 
lie Ser Gly lie Phe 
-60 

TTT CCG ATC CTC AAC 
Phe Pro He Leu Asn 
-45 

TCG CCG GCG CCG CCG 
Ser Pro Ala Pro Pro 
-25 

ACT TTT CGA GAT GTA 
Thr Phe Arg Asp Val 
-10 

AAT GCT ATG CTT AGC 
Asn Ala Met Leu Ser 
5 

AAA AAT TGG ATG AAC 
Lys Asn Trp Met Asn 
25 

TAC CAC CTT TTT TAT 
Tyr His Leu Phe Tyr 
40 

ATC ACA TGG GGC CAT 
lie Thr Trp Gly His 
55 

TTG CCT TTT GCC ATG 
Leu Pro Phe Ala Met 
70 

TGG ACA GGG TCC GCT 
Trp Thr Gly Ser Ala 
85 

TAT ACC GGT GAC ACT 
Tyr Thr Gly Asp Thr 
105 

CCC GCC AAC TTA TCT 



Mill.) 

TAT GAC 
Tyr Asp 

CCC GAT 
Pro Asp 

CTC TCC 

Leu Ser 
-55 

AAC CAG 

Asn Gin 
-40 

TCA AGA 

Ser Arg 

GCC GGT 
Ala Gly 

TGG CAA 
Trp Gin 

10 
GAT CCT 
Asp Pro 

CAA TAC 
Gin Tyr 

GCT GTA 
Ala Val 

GTT CCT 
Val Pro 
75 

ACC ATC 
Thr He 
90 
GAT GAT 
Asp Asp 



4#®Srg-riB^- : CDS 
#nfiE&S : 1..1662 

4$t8£r^i" : mat peptide 
: 277. . 1659 

[0 0 2 7] 



CCC GAA 
Pro Glu 
-85 
TCC GGC 
Ser Gly 
-70 

GTT TTC 
Val Phe 

TCA CCG 
Ser Pro 

GGT GTT 
Gly Val 

GCT AGT 
Ala Ser 
-5 

AGA ACG 
Arg Thr 

AAT GGA 
Asn Gly 

AAT CCA 
Asn Pro 
45 

TCC AAG 
Ser Lys 

60 
GAT CAA 
Asp Gin 



AAC TCC 
Asn Ser 

CAC CGG 
His Arg 

CTT TTG 
Leu Leu 

GAC TTG 
Asp Leu 
-35 
TCT CAG 
Ser Gin 
-20 

CAC GTT 
His Val 

GCT TAC 
Ala Tyr 
15 

CCA TTG 
Pro Leu 

30 
GAT TCA 
Asp Ser 

GAC TTG 
Asp Leu 

TGG TAT 
Trp Tyr 



GCC TCT CGT 
Ala Ser Arg 
-80 

AAG TCC CTT 
Lys Ser Leu 

-65 
CTT TCT GTA 
Leu Ser Val 
-50 

CAA ATC GAC 
Gin He Asp 

GGA GTC TCC 
Gly Val Ser 

TCT TAT GCG 
Ser Tyr Ala 
1 

CAT TTT CAA 
His Phe Gin 

TAT CAC AAG 
Tyr His Lys 

GCT ATT TGG 
Ala He Trp 
50 

ATC CAC TGG 
He His Trp 
65 

GAT ATT AAC 
Asp He Asn 
80 

CAG ATC ATG 
Gin He Met 



CTA CCC GAT GGT 
Leu Pro Asp Gly 
95 

TAT GTG CAA GTG CAA AAT CTT 
Tyr Val Gin Val Gin Asn Leu 

no 

GAT CCT CTC CTT CTA GAC TGG GTC AAG 



TAC ACA 
Tyr Thr 

AAA ATC 
Lys He 

GCC TTC 
Ala Phe 

TCC CGT 
Ser Arg 
-30 
GAT AAA 
Asp Lys 
-15 

TGG TCC 
Trp Ser 

CCT CAA 
Pro Gin 
20 

GGA TGG 
Gly Trp 

35 
GGA AAT 
Gly Asn 

CTC TAC 
Leu Tyr 

GGT GTC 
Gly Val 

ATG CTT 
Met Leu 
100 
GCG TAC 
Ala Tyr 
115 

TTC AAA 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 
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Pro Ala Asn Leu Ser Asp Pro 
120 

GGC AAC CCG GTT CTG GTT CCT 
Gly Asn Pro Val Leu Val Pro 
135 

CCG ACT ACT 
Pro Thr Thr 



AGA GAC 
Arg Asp 
150 
TTA ACA 
Leu Thr 
165 

GAA ACT 
Glu Thr 

GCG GTT 
Ala Val 

TCT ACT 
Ser Thr 

GTA AAG 
Val Lys 
230 
TAT GCT 
Tyr Ala 
245 

AAC CCG 
Asn Pro 

TAT TAT 
Tyr Tyr 

CTG TGG 
Leu Trp 

AAG GGA 
Lys Gly 
310 
AAG AAG 
Lys Lys 
325 

AGC TTA 
Ser Leu 

GGC TCA 
Gly Ser 

GAA GCC 
Glu Ala 



ATC GGG TCT 
He Gly Ser 

TCC AAC TTC 
Ser Asn Phe 
185 

CCG GGT ACG 
Pro Gly Thr 

200 
AAA AAA ACA 
Lys Lys Thr 
215 

CAT GTG TTA 
His Val Leu 

ATT GGT ACG 
lie Gly Thr 

GAA TTG GAT 
Glu Leu Asp 
265 

GCA TCA AAG 
Ala Ser Lys 

280 
GGA TGG ATT 
Gly Trp lie 
295 

TGG GCA TCT 
Trp Ala Ser 

ACA GGG ACA 
Thr Gly Thr 

AGA GTG GGT 
Arg Val Gly 
345 

ATT GAG CTA 
lie Glu Leu 

360 
TCA TTT GAA 
Ser Phe Glu 
375 



GCT TGG 
Ala Trp 
155 
AAG ATT 
Lys He 
170 

ACA AGC 
Thr Ser 

GGT ATG 
Gly Met 

AAC GGG 
Asn Gly 

AAA GCA 
Lys Ala 
235 
TAT GAC 
Tyr Asp 
250 

TGT GGA 
Cys Gly 

ACT TTT 
Thr Phe 

GGG GAA 
Gly Glu 

GTA CAG 
Val Gin 
315 
CAT CTA 
His Leu 
330 

GAT CCT 
Asp Pro 

CTC CGT 
Leu Arg 

GTG GAC 
Val Asp 



Leu Leu Leu Asp 

125 
CCA CCC 
Pro Pro 
140 

ACC GGA 
Thr Gly 



GGC ATT 
Gly He 

CCA CAA 
Pro Gin 



GGT AAA 
Gly Lys 

TTT AAG 
Phe Lys 

TGG GAG 
Trp Glu 
205 
TTG GAC 
Leu Asp 
220 

AGT TTA 
Ser Leu 

TTG GGA 
Leu Gly 

ATT GGG 
He Gly 

TAT GAC 
Tyr Asp 
285 
ACT GAC 
Thr Asp 
300 

AGT ATT 
Ser lie 

err cag 

Leu Gin 

ACT GTT 
Thr Val 

GTT GAC 
Val Asp 
365 
AAA GTC 
Lys Val 
380 



ACG GGT 
Thr Gly 
175 
CTA TTG 
Leu Leu 
190 

TGT GTG 
Cys Val 

ACA TCA 
Thr Ser 

GAT GAC 
Asp Asp 

AAG AAC 
Lys Asn 
255 
TTG AGA 
Leu Arg 
270 

CCG AAG 
Pro Lys 

AGT GAA 
Ser Glu 

CCA AGG 
Pro Arg 

TGG CCA 
Trp Pro 
335 
AAG CAA 
Lys Gin 
350 

TCA GCT 
Ser Ala 

GCG CTT 
Ala Leu 



Trp Val Lys 
130 

GGT GTC AAG 
Gly Val Lys 

145 
AAT GGG CAA 
Asn Gly Gin 
160 

GTT GCA CTT 
Val Ala Leu 

GAT GGA GTG 
Asp Gly Val 

GAC TTT TAC 
Asp Phe Tyr 
210 

TAT AAC GGG 
Tyr Asn Gly 

225 
AAT AAG CAA 
Asn Lys Gin 
240 

AAA TGG ACA 
Lys Trp Thr 

CTA GAC TAT 
Leu Asp Tyr 

AAA GAA CGA 
Lys Glu Arg 
290 

TCT GCT GAC 
Ser Ala Asp 

305 
ACA GTG CTT 
Thr Val Leu 
320 

GTG GAA GAA 
Val Glu Glu 

GTC GAT CTT 
Val Asp Leu 

GCA GAG TTG 
Ala Glu Leu 
370 

CAG GGA ATA 
Gin Gly lie 
385 



Phe Lys 

GAC TTT 
Asp Phe 

TGG CTG 
Trp Leu 

GTT TAT 
Val Tyr 
180 
CTG CAT 
Leu His 
195 

CCG GTA 
Pro Val 

CCG GGT 
Pro Gly 

GAT CAT 
Asp His 

CCC GAT 
Pro Asp 
260 
GGG AAA 
Gly Lys 
275 

AGA GTA 
Arg Val 

CTG CAG 
Leu Gin 

TAC GAC 
Tyr Asp 

ATT GAA 
He Glu 
340 
CAA CCA 
Gin Pro 
355 

GAT ATA 
Asp He 

ATT GAA 
He Glu 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 
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GCA GAT CAT GTA GGT TTC ACT TGC TCT ACT AGT GGA GGT GCT GCT AGC 1488 
Ala Asp His Val Gly Phe Ser Cys Ser Thr Ser Gly Gly Ala Ala Ser 

390 395 400 

AGA GGC ATT TTG GGA CCA TTT GGT GTC ATA GTA ATT GCT GAT CAA ACG 1536 
Arg Gly He Leu Gly Pro Phe Gly Val He Val He Ala Asp Gin Thr 
405 410 415 420 

CTA TCT GAG CTA ACG CCA GTT TAC TTT TAC ATT TCT AAA GGA GCT GAT 1584 
Leu Ser Glu Leu Thr Pro Val Tyr Phe Tyr lie Ser Lys Gly Ala Asp 

425 430 435 

GGT CGT GCA GAG ACT CAC TTC TGT GCT GAT CAA ACT AGG TTT GCT TTT 1632 
Gly Arg Ala Glu Thr His Phe Cys Ala Asp Gin Thr Arg Phe Ala Phe 

440 445 450 

CTA TCT GGC ACA ATT AAT TTG TCC TTG TAAAATGGAG ATGGATAAAA 1679 
Leu Ser Gly Thr He Asn Leu Ser Leu 

455 460 
GTAGCGGGTT GTTGATCTGA TATATGCAGA TCCTCTGAGG CTCCGGGAGT TGGTAAACAA 1739 
GTTTATGGTA GTTCAGTACC TGTGTTGGAC GGTGAAAAAC ATTCAATGAG ATTATTGGTG 1799 
GATCACTCAA TTGTGGAGAG CTTTGCTCAA GGAGGAAGAA CAGTCATAAC ATCGCGAATT 1859 
TACCCAACAA AGGCAGTAAA TGGAGCAGCA CGACTCTTTG TTTTCAACAA TGCCACAGGG 1919 
GCTAGCGTTA CTGCCTCCGT CAAGATTTGG TCACTTGAGT CAGCTAATAT TCAATCCTTC 1979 
CCTTTGCAAG ACTTGTAATC TTCTTTATTT CGTTTTTTTT TTCTTTTTCA TTTGAAGGTT 2039 
ATTTCACCGA CGTCCCATCA AGAAAGGGAA GAGGGAGATC AATATATGTA GTGTTATTCG 2099 
CCCTACCTTA GGATTAGATG TCATCTAGCA ATGTCAAATC TAGTAGAGTA TACAATGTAT 2159 
GGGTTCCTGG AAACCGAGTA GAGCTTACCT GGATTCTATG TAAACTAAGA AAGCTCAGCA 2219 
AATATATGCA CAAATAATTT ACAGAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 2279 
AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 2339 
[00 2 8] E?!l#* : 2 [Bl] W KJgWESIfcttffl LfcJSSi'** 9-^h 

: 2 4 £ 0 

h tK n ^- : jff«:R ?ms U ± y — <9 9 - JL^T-DNA A 3fcfrfllSJME?!l 

mwwm:m<nm& mdna LB(tew^#ga^j^-To nos tt/^yy^- 

[0029] &m -^cow-cfe6o wr-im^-vf^i/fcxfc Yy>*r 

AATTCGAGGATCCGGGTACCTTGG 24 £ ^SftffiUS*) <OV& 

[Hfl5<0ffl¥>MttH] X'hZ> 0 

imi] 



RB Nos-Pro NPT-II No*-Ter 3 5s- Pro Aiv-l Nes-Ter LB 

< H I ' »- I H ^j^^ilP8^qsp -<ri 



San I Saol 
lkb 



(72)55^^ H*T (72)$b^# *0j Rj} 

&&mo< tf mjfc* 3-7-1 -645- 1 eswmsea mK«»r 1-5-9 
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